Gradation of kainic acid-induced rat limbic seizures and expression of hippocampal heat shock protein-70.
Systemic injection of kainic acid (KA) induces limbic seizures in rats, which resemble human temporal lobe epilepsy, the most common form of adult human epilepsy. In this study, we have investigated KA-elicited limbic seizures in the rats by correlating the severity of the seizure attacks with the expression of hippocampal heat shock protein-70 (HSP70) which has been suggested to be a marker for neuronal injury/death in this model of seizures. After a systemic injection of KA, six stages of limbic seizures have been classified, namely, staring (stage 1), wet dog shake (stage 2), hyperactivity (stage 3), rearing (stage 4), rearing and falling (stage 5), and jumping (stage 6). Stages 4, 5 and 6 were further divided into mild and severe sub-stages. HSP70 expression was not detected in animals with stages 1 and 2 seizures. At stage 3 a small amount of HSP70 immunoreactive neurons was detected in the CA3 field and the dentate hilus. From stage 4 to stage 5 the degree of HSP70 immunoreactivity increased in the CA1 field from a few positive cells in stage 4 mild to large numbers of immunoreactive neurons in stage 5 severe. HSP70 became detectable in pyramidal cells in the CA2 field from stage 5 severe and higher. In animals with stage 6 seizures, the majority of HSP70 expression became located in glial cells throughout the whole hippocampus. We concluded that HSP70 expression in the hippocampus positively correlates with the severity of KA-elicited limbic seizures.